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Claims: 




1 . An ink jet printer apparatus for printing on a receiver medium 
comprising: 

at least one nozzle connected to a supply of ink; 
a controller, responsive to a first signal related to media type, for 
generating X second signal for determining for said nozzle an ink drop volume to 
be deposited at each of plural pixel locations on the receiver medium by that 
nozzle includingVa decision of no drop to be deposited at some of the pixel 
locations, at least sWne of the second signals determining at least three different 
drop volumes including a no drop decision; 

an actuaror associated with said nozzle and responsive to said 
second signal for controlling said nozzle to deposit at a respective pixel location a 
respective drop volume to bet deposited in accordance with said second signal so 
that the printer prints at least tWee different drop volumes including no drops at 
different pixel locations on the medium. 



2. The ink jet printer apparatus of claim 1 and wherein a carrier supports 
the at least one nozzle for movement relative to the receiver medium so that the 
nozzle is moved across the receiver mediujri with plural recording passes to record 
an image swath of pixels on a reference rasfi^r during each such recording pass and 
the controller is adapted to provide second signals to the actuators regarding drop 
volumes to be deposited on the reference raster ibr that image swath during each 
respective recording pass of the plural recording passes. 



3. The ink jet printer apparatus of claim 2 and Wherein the controller 
includes a pass table that stores drop volume related valuek and in response to a 
multitone pixel value signal generates a third signal related to^the drop volume 
related value. 



4. The ink jet printer apparatus of claim 3 and wherein the thir^ signal 
represents an index value associated with a respective drop volume. 
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\ 5. The ink jet printer apparatus of claim 4 and wherein the controller 
includes a print masking table that stores decision values for determining whether 
or no\a drop is to be deposited by each nozzle at a respective pixel location on the 
reference raster during a respective recording pass and the controller is responsive 
to the third signal and to a respective decision value in the print masking table to 
generate thV second signal for controlling the actuator to determine drop volume 
to be deposited at the pixel location by the nozzle during the respective recording 
pass. \ 

6. The ink jeOprinter apparatus of claim 5 and wherein the apparatus 
includes a communication channel for receiving inputs for a job of a selected one 
of plural recording resolutions, a selected one of plural media types and optionally 
a selected one of plural inks r^r processing the job and the controller, in response 
to such job inputs, generates a fourth signal representing a first code value from a 
table of plural number of selectablV code values, the number of selectable code 
values being substantially less than the number of combinations of plural 
recording resolutions, plural media types and optionally plural inks possible for 
selection for the job and the apparatus further includes either the same 
communication channel or a separate communication channel for receiving inputs 
of a fifth signal representing said selected one of plural recording resolutions, a 
selected one of plural bits per pixel, a selected nun^ber of bind passes to be used 
to print the image swath on the reference raster and optionally a selected number 
of directions in which printing is to occur and in response td the fourth and fifth 
signals generates table values for the pass table. \ 

7. The ink jet printer of claim 6 and wherein the controller includes a drop 
volume table that is responsive to application of a decision based^n a decision 
value in the print masking table for generating the second signals representing an 
ink drop volume for recording on the receiver medium in a respective p^§s. 

8. The ink jet printer of claim 7 and wherein the controller includes a pass 
table of drop volume related values for printing on the reference raster and a 
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different pass table of drop volume related values for printing on a shifted raster, 
and wherein the shifted raster represents, for a predetermined printing resolution, 
a grid pattern of possible pixel locations on the recording medium that are shifted 
relative to each pixel location on the reference raster by an amount less than the 
spacing between adjacent pixel locations on the reference faster in the pass 
direction and by an amount less than the spacing between adjacent pixel locations 
on the reference raster in a transverse direction to the pass direction. 



\ 9. The ink jet printer of claim 8 and wherein values in the shifted raster 
pass rable and reference raster pass tables are adapted to be changed in response to 
changes HHAhe fourth signals representing a change of one of recording resolution 
or media type>^ 

10. The ink jerftrinter of claim 2 and wherein the controller includes a 
pass table of drop volume rdated values for printing on the reference raster and a 
different pass table of drop vohmie related values for printing on a shifted raster, 
and wherein the shifted raster represents, for a predetermined printing resolution, 
a grid pattern of possible pixel locations on the recording medium that are shifted 
relative to each pixel location on the reference raster by an amount less than the 
spacing between adjacent pixel locations onHhe reference raster in the pass 
direction and by an amount less than the spacin^between adjacent pixel locations 
on the reference raster in a transverse direction to tn^pass direction, and wherein 
during a pass the controller controls the nozzles to primSmxels either on the 
reference raster or the shifted raster but not both during any^articular pass. 

1 1 . The ink jet printer of claim 1 0 and wherein values in the reference 
raster pass table and shifted raster pass table are adapted to be changed in response 
to a change in media type. 

12. The ink jet printer of claim 1 1 and wherein a value in the reference 
raster pass table and a value in the shifted raster pass table are output from the 
respective tables in response to the same multitone pixel value signal, the 
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multitone pixel value signal being optionally repeated to be effective for operation 
for both tables. 

13. The ink jet printer of claim 12 and wherein the values in the reference 
raster pass table and the shifted raster pass table are index values, and a drop 
volume table is provided that stores drop volume producing signal values and, for 
a particular pass on each of the reference raster and the shifted raster, the index 
values from the reference raster pass table and shifted raster pass table are used, 
for at least certain pixel locations on each of the reference raster and the shifted 
raster, to generate outputs from the drop volume table for actuation by the 
actuators during the respective pass on the reference raster and on the shifted 
raster. 

14. The ink jet printer of claim 1 and wherein there are plural of said 
nozzl&iand the controller includes a table of drop volume related values for 
printing on the reference raster and a different table of drop volume related values 
for printing\n a shifted raster, and wherein the shifted raster represents, for a 
predetermined printing resolution, a grid pattern of possible pixel locations on the 
recording mediunMiat are shifted relative to each pixel location on the reference 
raster by an amount fbss than the spacing between adjacent pixel locations on the 
reference raster in the firsrt direction and by an amount less than the spacing 
between adjacent pixel locations on the reference raster in a transverse direction to 
the first direction, and wherein^during a pass movement of the nozzles relative to 
the medium in a predetermined direction, the controller controls the nozzles to 
print pixels either on the reference rastfe^or the shifted raster but not both during 
any particular pass. 

15. A method of operating an ink jet printe^apparatus for printing on a 
receiver medium, the method comprising: 

providing a print head having at least one nozzle; 
generating a signal related to media type being recorded by th^eceiver medium; 



33 



\ recording image data of an image by depositing at least three different ink 
drop volumes including no ink drop on the receiver medium at different pixel 
locations to form dots of different dot size or dot density at different pixel 
locations; and 

wherein in recording image data of a same multitone image data value on 
different mddia, in response to the signal related to media type, the drop volumes 
deposited on one medium by the nozzle are different than the drop volumes 
deposited on another medium by the nozzle. 

16. The method of claim 1 5 and wherein the at least one nozzle is moved 
relative to the receiver r^edium with plural recording passes to record an image 
swath of pixels on a reference raster during each recording pass and ink drop 
volumes deposited at selected! locations during each pass are in response to media 
type. \ 

1 7. The method of claim 1 ouind wherein ink drop volumes during each 
pass are controlled in response to tabfte values which are adjusted with media type. 

18. The method of claim 1 7 and wherein job input signals are received 
corresponding to a selected one of plural recording resolutions, a selected one of 
plural media types and optionally a selected on^of plural inks for processing the 
job and in response to the job inputs a code valuers generated from a plurality of 
selectable code values, the number of selectable co^e values being substantially 
less than the number of combinations of plural recording resolutions, plural media 
types and optionally plural inks possible for selection forahe job, the code value 
being used to identify a table of values associated with dropWolumes used for 
printing. \ 

1 9. The method of claim 1 8 and wherein a selected one of plural 
recording resolutions, a selected one of plural bits per pixel, and a selected 
number of band passes to print the image swath on the reference raster and 
optionally a selected number of directions in which printing is to occur are used in 
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combination with the code value to identify a table of values associated with drop 
volumes used for printing. 

20. The method of claim 1 9 and wherein the table of values associated 
with drop volumes represents indices, and indices are used by a pass table and in 
response to a multitone signal representing a pixel to be printed at a predetermined 
location an index value is output by the pass table. 

21 . The method of claim 20 and wherein the index value is input to a print 
masking table to determine whether or not the pixel to be printed at the 
predetermined location is printed during a predetermined pass. 

22. The method of claim 21 and in response to the determination that the 
pixel is to be printed at that predetermined location during that predetermined pass 
the index value is input to a drop volume lookup table for developing a signal to 
enable the nozzle to print an ink drop, at a corresponding drop volume to the index 
value input to the drop volume lookup table, at the pixel location during that 
predetermined pass. 

23. The method of claim 16 and wherein the at least one nozzle is moved 
relative to the receiver medium with plural recording passes to record an image 
swath of pixels on a shifted raster, and wherein the shifted raster represents, for a 
predetermined printing resolution, a grid pattern of possible pixel locations on the 
recording medium that are shifted relative to each pixel location on the reference 
raster by an amount less than the spacing between adjacent pixel locations on the 
reference raster in the pass direction and by an amount less than the spacing 
between adjacent pixel locations on the reference raster in a transverse direction to 
the pass direction. 

24. The method according to claim 23 and wherein the shifted raster pass 
table of indices is provided and in response to a multitone signal representing a 
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pixel to be printed at a predetermined location on the shifted raster an index value 
is output by the shifted raster pass table. 

25. The method of claim 24 and wherein the index value from the shifted 
raster pass table is input to a print masking table to determine whether or not the 
pixel to be printed at the predetermined location on the shifted raster is printed 
during a predetermined pass. 

26. The method of claim 25 and in response to the determination that the 
pixel is to be printed at that predetermined location during that predetermined pass 
on the shifted raster the index value is input to a drop volume lookup table for 
developing a signal to enable the nozzle to print an ink drop at the pixel location 
during that predetermined pass. 



27. The method of claim 1 6 and wherein the at least one nozzle is moved 
relativet^jjiereceiver medium with plural recording passes to record an image 
swath of pixels on^shjfted raster, and wherein the shifted raster represents, for a 
predetermined printing resoIitliQm a grid pattern of possible pixel locations on the 
recording medium that are shifted refeti^e to each pixel location on the reference 
raster by an amount less than the spacing bet^eqn adjacent pixel locations on the 
reference raster in the pass direction and by an amounH^ss than the spacing 
between adjacent pixel locations on the reference raster in ai^&'aiisyerse direction to 
the pass direction. 

28. The method of claim 27 and wherein ink drop volumes during each 
pass on the reference raster and each pass on the shifted raster are controlled in 
response to table values which are adjusted with media type. 

29. The method of claim 28 and wherein job input signals are received 
corresponding to a selected one of plural recording resolutions, a selected one of 
plural media types and optionally a selected one of plural inks for processing the 
job and in response to the job inputs a code value is generated from a plurality of 
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selectable code values, the number of selectable code values being substantially 
less than the number of combinations of plural recording resolutions, plural media 
types and optionally plural inks possible for selection for the job, the code value 
being used to identify a table of values associated with drop volumes used for 
printing- 
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The method of claim 1 5 and wherein the at least one nozzle is moved 
relative to therfee^iyer medium to record an image swath of pixels on a shifted 
raster and on a separate*pa§s, and wherein the shifted raster represents, for a 
predetermined printing resolutuSh^^a grid pattern of possible pixel locations on the 
recording medium that are shifted relatiVe^to each pixel location on the reference 
raster by an amount less than the spacing betw^&^adjacent pixel locations on the 
reference raster in the pass direction and by an amoum*te§s than the spacing 
between adjacent pixel locations on the reference raster in a trafts^erse direction to 
the pass direction. : " 
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3 1 . The method of claim 30 and wherein ink drop volumes deposited on 
the reference raster and deposited on the shifted raster are controlled in response 
to table values which are adjusted with media type. 

32. The method of claim 3 1 and wherein a multitone signal representing a 
pixel to be printed determines output of a table value associated with the reference 
raster and a table value associated with the shifted raster. 



The method of claim 1 5 and wherein job input signals are received 
corresponding to^selgcted one of plural recording resolutions, a selected one of 
plural media types and optionaHy^selected one of plural inks for processing the 
job and in response to the job inputs a cocfe^vtglue is generated from a plurality of 
selectable code values, the number of selectable co9e*^alues being substantially 
less than the number of combinations of plural recording resbk^tions, plural media 
types and optionally plural inks possible for selection for the job, the s fc©4e value 
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^"rf^H^n^^rl to identify a table of values associated with drop volumes used for 
printing. 



34. The method of claim 33 and wherein the at least one nozzle is moved 
relative to the receiver medium to record an image swath of pixels on a reference 
raster and a shifted raster during separate passes, and wherein the shifted raster 
represents, for a predetermined printing resolution, a grid pattern of possible pixel 
locations on the recording medium that are shifted relative to each pixel location 
on the reference raster by an amount less than the spacing between adjacent pixel 
locations on the reference raster in the pass direction and by an amount less than 
the spacing between adjacent pixel locations on the reference raster in a transverse 
direction to the pass direction. 

35. The method of claim 34 and wherein an image swath of pixels is 
recorded on the reference raster in two passes using print masking to reduce 
coalescence of adjacent ink drops on the reference raster. 




36. A method of processing image data for an ink jet print head, the 
method < m _ 

jnultitone image data representing at least three different 
gradation tone values includmgs^gro density or background; 

receiving information retafei^e to media type upon which ink drops 
are to be deposited; 

in response to the information relative to ntediatype, adjusting a 
parameter associated with drop volumes so that for different meduf^pes a 
gradation tone value will be printed differently. 



v^37^ The method of claim 36 and wherein for the gradation tone value and 
one media \^^^^%^^^\^r?iXQd for depositing an ink drop on a reference 
raster but not for depositing aninlTEh^kQnJi shiftoo raster and for the gradation 
tone value and a second media type a iipnm is^enerated-fhr .depositing an ink 
drop on a reference raster and a signal Ss^enerated for depositing a supptemsnigry 



inicSr^uQn an adjacent location on a shifted raster, wherein the shifted raster 
represents, for aprB£tet€33Qined printing retaliation, a grid pattern of possible pixel 
locations on the recording medium^Ta^a^eimifted relative to each pixel location 
on the reference raster by an amountflesy^mnA^^^^Qfibetween adjacent pixel 
locations on the reference raster in a pass direction and by an anfeuQtless than the 
spacing between adjacent pixel locations on the reference raster in a transvfeEse 
direction to the pass direction. 

v 38. The method of claim 37 and wherein job input signals are provided 
correspc5i*4ing to a selected one of plural recording resolutions, a selected one of 
plural media typ§$-*9Q4°Pti ona ^y a selected one of plural inks for processing the 
job and in response to the joBSfiguts a code value is generated from a plurality of 
selectable code values, the number or^ej^ctable code values being substantially 
less than the number of combinations of plural^Q^ording resolutions, plural media 
types and optionally plural inks possible for selectionTfe*4he job, the code value 
being used to identify a table of values associated with drop vohsqies used for 
printing. 

N 39. The method of claim 38 and wherein a selected one of plural recording 

=T resolutions, a selected one of plural bits per pixel, and a selected number of band 

passes to print an image swath on the reference raster and optionally a selected 
number of directions in which printing is to occur are used in combination with 
the code value to identify a table of values associated with drop volumes used for 
printing. 

40. The method of claim 39 and wherein the table of values associated 
with drop volumes represents indices, and indices are used by a pass table and in 
response to a multitone signal representing a pixel to be printed at a predetermined 
location an index value is output by the pass table. 



— 4 1 . A method of processing image data for a print job to be printed by an 

ink jet print head, the method comprising: 
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receiving inputs for the job of a selected one of plural recording 
resolutions, a selected one of plural media types and optionally a selected one of 
plural inks foN^se in printing the job; 

in resoonse to the inputs generating a code value from a table of a 
plural number of selectable) code values, the number of selectable code values 
being substantially less than tnb*mimber of combinations of plural recording 
resolutions, plural media types and of>ti£nally plural inks possible for selection for 
the job. 



42. The method of claim 41 and wherein the ccxte^alue represents a 
coverage factor equivalent for plural combinations in the set ph*ral recording 
resolutions, plural media types and optionally plural inks possible foNise in 
printing the job. 




